The purpose of this research was to compare, in the subjects, the duration of the EMG silen; period with jaw motion error. The results indicate that both jaw motion error and silent period duration are large in patients with TMJmuscle-pain dysfunction, both are small in normal subjects, and both are small in successfully treated patients. There is a statistically significant correlation (r = 0.91; P < 0.01) between the two diagnostic parameters of TMJ-musclepain dysfunction.
Electromyography has been used to evaluate patients with TMJ-muscle-pain-dysfunction.1 2 These reports suggested that the duration of the silent period following a tap to the menton during a maximal clench is a valid measure of such dysfunction. However, the silent period duration has not been tested against any other measure of TMJ dysfunction such as jaw motion error. 3 A need exists in clinical dentistry and research to quantify the symptoms and dysfunction associated with TMJ-muscle-pain disturbances. The rnumerous epidemiological aspects have been reasonably documented4-6 but the significance of the disease in respect to the need for treatment, the effectiveness of treatment, and the economics of the problem have not been reported. Such investigations would be facilitated by quantitative parameters such as those described here.
The dimensions of disagreement in clinical dental research extend from the nomenclature7-10 to the etiological theories [7] [8] [9] [10] [11] [12] [13] [14] [15] The electromyographic methods included recording from the masseter and anterior temporal muscles bilaterally with bipolar surface electrodes. After amplification, the direct traces from the four muscles were simultaneously recorded on FM magnetic tape at 30 inches per second. Upon replay at 7.5 inches per second for time expansion, the silent period durations were measured. To provide consistency of measurement, the silent period was measured from the last peak of the preceding activity to the first peak of the ongoing activity after the period of inhibition.
At the same time as the electrodes were placed, a small permanent magnet was cemented to a lower incisor and a magnetic field sensing device to an upper incisor. This signal was amplified, displayed on the polygraph, and stored on magnetic tape.20 Computer processing, described in detail in another publication,3 provided a plot of jaw position versus jaw closing velocity and the error between the experimental data and a mathematical model. The mathematical model was a parabola derived from a least-square-error fit to the experimental data. The error between the experimental data and this parabola is referred to as "jaw motion error" or as ''phase plane error."
The statistical treatment of the data involved computing, the Spearinan rank correlation coefficient21 between the silent period duration and the phase plane error. One pair of numbers were available from each of the normal subjects and refractory patients. The other patients each had two pairs of numbers, one pair pretreatment and one pair posttreatment. These latter two sets cannot be considered as independent, however, since two pairs came from each patient. The correlation coefficient wvas computed using only the pretreatment pair from each subject. Typical raw data from which phase plane trajectories were computed are showvn in Fig 2. The trajectories derived from such traces and the parabolic model are shown in Fig 3. The error between the parabolic model and the experimental data ranged from 10 to 20 with a mean of 14.0% in the normal subjects. For the dysfunction patients who responded successfully to treatment, the range of error was 20 to 31 with a mean of 24.4%. The previously mentioned refractory patients had pretreatment errors of 10, 17, and 10%.
The purpose of tihe present research was to see if these two parameters, silent period duration and phase plane error, which differ widely in both neuromuscular mechanism and experimental protocol, supported each other as indicators of clinical dysfunction. The correlation coefficient was found to be 0.91 which is statistically sigD.ificant at the 0.01 level. A scatter plot of these data is shown in Fig 4. While the scatter plot shows four groups (normal, refractory, pretreatment, and post- treatment), the pretreatment and posttreatment data are from the same patients and therefore are not independent. Accordingly, the correlation coefficient was computed using only the normal, refractory, and pretreatment groups.
Discussion
The present results and correlations may be discussed both from the viewpoint of neuromuscular mechanisms and from the viewpoint of clinical utility.
Numerous neuromuscular mechanisms
have been shown to produce silent periods in animals and man. In the cat, both disfacilitation of primary muscle spindles and autogenic inhibition via Golgi tendon organs22 have been shown to be sufficient to produce silent periods under certain experimental conditions. Other possibilities include recurrent inhibition via In addit ion to these positive clinical results, there is one apparently negative report. An Australian group reported no difference in silent period duration between a group of normal subjects and a group of dysfunction patients.30 These investigators, however, elicted the silent periods with the mandible at rest rather than at maximal clench. This important difference in method appears to be sufficient to explain the difference in results. 
